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(Marked-Up Version of Specification) 
REAR VIE W REARVIEW MIRROR FOR VEHICLES 
BACKGROUND ART 

1, Field of the Invention 

rOOOl] The invention relates to a r e ar - vi e w r earview mirror for vehicles^ 

pr e ferably motor v e hicl e s, according to th e pr e ambl e of claim 1 » More particularly, the 
invention relates to rearview mirrors for motor vehicles that automatically dim upon the 
detection of bright lights. 

2. Description of the Related Art 

[0002] In inner r e ar vi e w rearview mirrors of motor vehicles, the mirror housing 

is provided with two sensors, of which one sensor detects the glare light originating from 
Aea following motor vehicle and the other sensor detects4he ambient light. Both of the 
sensors require expensive aft-control svst ^svstems in order to darken the E Gelectro- 
chromatic (EC) mirror glass corresponding to the intensity of the glare light as a function 
of the ambient light. 

Th e obj e ct underlying the inv e ntion is to e mbody a r e ar - vi e w mirror of this typ e in such a 
way that its EC mirror glass can b e r e liably darken e d e asily. 

This obj e ct is achi e ved in a r e ar vi e w mirror of th e gen e ric type according to th e 
inv e ntion using th e characterizing f e atur e s of claim 1. 

As a r e sult of th e inv e ntive e mbodiment, th e light flux is f e d to th e s e nsor by th e light 
guid e . Th e sensor can b e arranged at any suitabl e location in th e rear vi e w mirror. Using 
th e light guid e , th e light can b e r e liably fed to th e s e nsor, which converts th e light flux 
into an e l e ctrical signal. Said e l e ctrical signal is consult e d for darkening the EC mirror 
glass. 

In the solution according to claim 1, the ambi e nt light det e ct e d by th e additional light 
guid e is also f e d to th e sensor. Th e sensor can th e n optimally dark e n th e EC mirror glass 
taldng into account th e ambient light. 
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If th e glare light and the ambi e nt light ar e guided to th e s e nsor using th e two light guides, 
the light flux of one light guid e is pr e f e rably int e rrupt e d p e riodically. Thus a combined 
light flux consisting of glar e light and ambient light and a glar e light flux or an ambi e nt 
light flux is f e d to the s e nsor in an alt e mating mann e r. Th e s e nsor can thus e asily 
det e rmine the intensity of th e glar e light and that of th e ambi e nt light and darken the EC 
mirror glass optimally talcing into account th e glar e light and th e ambient light. Sinc e 
only a singl e s e nsor is provid e d, th e e xp e nses r e lat e d to th e circuitry can b e k e pt low. 

The r e ar - vi e w mirror con b e an inn e r rear vi e w mirror and/or an out e r r e ar vi e w mirror of 
a motor v e hicl e , hi or on th e housing of this r e ar vi e w mirror, additional compon e nts can 
b e provid e d, such as a heating syst e m for th e mirror glass, an ant e nna, loudsp e alc e rs, 
illuminants for r e ading light and/or ambi e nt light, a compass, a display devic e , a 
r e petitiv e flashing light and th e like. Th e s e compon e nts can b e provid e d in any 
combination. 

Summary of the Invention 

r0003] A rearview mirror reflects ambient light and dims when light from 

headlights of a following motor vehicle is detected. The rearview mirror includes a 
housing including a frame that defines an opening. Electrochromic mirror glass is fixedly 
secured to the frame within the opening of the housing. A sensor is fixedly secured to the 
housing for sensing ambient light and focused or glare light directed toward the rearview 
mirror. A light guide is disposed between the housing and the sensor for directing the 
ambient light and glare light outside the housing toward the sensor. The rearview mirror 
also includes a switching device for periodically disrupting the transmission of the light 
to identify a presence of the glare light, such that the sensor creates a dimming signal 
upon the identification of the presence of the glare hght to dim the electrochromic mirror 
glass. 

Brief Description of the Drawings 

[0004] Additional charact e ristics of th e inv e ntion are sp e cified in the additional 

claims, th e d e scription and th e drawings. In th e following the invention is d e scrib e d in 
mor e d e tail on th e basis of s e v e ral e mbodim e nts illustrat e d in th e drawings, of 



wo 2005/021331 . ' 3 PCT/DE2001/001761 

wlwe hAdvantages of the invention will be readily appreciated as the same becomes better 
understood by reference to the following detailed description when considered in 

connection with the accompanying drawings, wherein : 

[0005] Fig. 1 illustrat e s a view of an inv e ntive rear vi e w mirror of a motor 

v e hicl e , said r e ar vi e w Figure 1 is a frontal side view of a rearview mirror having a 
sensor i incorporating the invention: 

[0006] Fig. 2 illustrat e s sohematicallv Figure 2 is a schematic representation of a 

switching device of the r e ar view r earview mirror shown in fig. L Figure 1: 

[0007] Figure 3 is a schematic representation of a first altemative switching 

device of the rearview mirror shown in Figure 1: 

[00081 Fig. 3 and fig. 4 e ach illustrat e an additional Figure 4 is a schematic 

representation of a second altemative switching device in an illustratio n of the rearview 
mirror shown in fig. 2 J igure 1: 

[0009] FigrFigures 5a to 5c e ach sch e matically illustrat e are side views of 

different embodiments of optical switches e fiitilized by the switching d e vic e a nvention: 

[0010] Fig. 6 schematically illustrates Figure 6 is a graphic illustration of sensor 

voltages in case of different light sources T; and 

[0011] Fig. 7 sch e matically illustrat e s Figure 7 is a graphic illustration of the 

measuring principle of the switching device. 

Detailed Description of the Preferred Embodiment(s) 

[0012] FigrFigure 1 illustrates an inner r e ar view rearview mirror 1 of a motor 

vehicl e, said rear vi e w (not shown). The rearview mirror havin g 1 includes a housing St^h 
fe e2 defining an opening e l2a, in which an electrochromic ( EC) mirror glass 3 is 
arranged. In order to prevent the driver fi"om g e tting blinded by the h aving an adverse 
reflex reaction due to light of a following vehicle falling on impinging upon the mirror 
glass 3, a sensor 7 is accommodated in the mirror housing 2 and/or the fi-ame ^2b 
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surrounding the EC mirror glass 3. SaidThe sensorJZ emits a switching signal upon the 
incidence of glare ligh t, usinp whic h . Based on the creation of the signal^ the mirror glass 
3 is darkened in the known manner so that the driver is not blinded, Tb elt should be 
a ppreciated by those skilled in the art that the sensor 7 can naturally also be 
accommodated on any other location in the mirror housing 2 or even in the vehicle 
interior. 

r0013] The sensor 7 is a photosensor, which converts the light flux f e d to 

i timpinging thereon into an electrical signal, which is consult e d used for controlling the 
B€— mirror glass 3. The sensor 7 is a part of a switching device 20, which 
compris e s includes two light guides 8, 8'r-v^4H6 b. The two guides 8, 8' merge into one 
another in thean area 8b in front of the sensor 7. A light emission surface 14 of the 
merged light guides 8, 8' lies opposite to the sensor 7. The light guides 8, 8' are arranged 
in such a way that their respective light entrance surface 15, 16 isare directed toward the 
back and toward the front in the direction of travel of the vehicle. The glare light 4 of the 
following vehicle falls on the entrance surface 15, which is directed towards the back, 
while the entrance surface 16 directed towards the front detects the ambient light 5. The 
Hght is fed by both the light guides 8, 8' to the sensor 7. Depending on the level of the 
light flux the mirror glass 3 can be darkened to a greater or lesser extent. 

[0014] In order for the sensor 7 to be able to separate the glare light and the 

ambient light 4, 5 from one another, an optical switch 9 is arranged in the area in front of 
the Hght entrance surface 16 of the light guide 8'. Using saidthe optical switch 99^ the 
light entrance surface 16 can be covered^ preferably periodically. Thus th e s e nsor 7 onc e ^ 
the optical switch 9 acts as a chopper designed to distinguish between ambient light, i.e., 
noise, and the signal, i.e., glare light from the following vehicle. The sensor 7 
periodicallv receives the Ught flux fed by both the light guides 8, 8' and enee 
etd vintermittentlv receives the Ught flux fed b v onlv the light guide 8. The sensor 7 thus 
can generate an electrical signal depending on the glare light 4 taking into account the 
ambient light 5 in order to darken the EC mirror glass 3 accordingly. 
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[0015] The optical switch 9 can be embodied in the known manner as a 

mechanical system, such as apertures, displaceable grids, rotating mirrors or the like. 
However, it can also be embodied as an LCD element as used in the form of displays. 
The switch 9 can additionally be a shutter, which is based on ferroelectric liquid crystals 
(FLC). 

r0016] FigrFigure 3 illustrates a switching device 20, in which both the light 

guides 8, 8' are guided separate from one another up to the sensor 7. In contrast to the 
embodiment shown in figrFigure 2, the optical switch 9 is not arranged in front of the 
light guide 8 \ inst e a d . Instead, the optical switch 9 is located between i tthe hght guide 8' 
and the sensor 7. Using the optical switch 9, the ambient light 5 f e d usin g transmitted 
through the light guide 8' is aHewsallowed to pass through to or is_screened off from the 
sensor ? t7 in a periodic manner. The sensor 7 thus receives the light flux fed by both the 
light guides St &S, 8 ' or only the glare light 4 using the light guide 8. Accordingly^ the 
sensor 7 generates an electrical signal, which is consult e d fo r utilized when darkening the 
BG-mirror glass 3. Using the light guides 8, 8' allows the minimization of the number of 
sensors 7 to one, thus reducing costs associated with inventory and assembly. 

r0017] In the embodiment illustrated in figrFigure 4, both of the light guides 8, 8' 

are brought up to the vicinity of the sensor 7 separate from one another. More 
specifically, the hght guides 8, 8' provide independent paths through which the ambient 
light 5 must travel to reach the sensor 7. A n optical switch 9 is located in each case in 
front of the light entrance surface 15 of the light guide 8 and between the light emission 
surface 10 of the light guide 8' and the sensor respectively. Both the switches 9 are 
controlled in an alternating manner in such a way that the sensor 7 receives light only 
from the Ught guide 8 or only from the light guide 8'. The sensor 7 can accordingly 
darken the EG-mirror glass 3_as a fimction of the glare light 4 taking into account the 
ambient light 5. 

[0018] Naturally, as is shown in the embodiment illustrated in fi^fe- ^Figure 2, a 

third optical switch^ can also be provided in front of the light entrance surface 16 of the 
light guide 8'. Even other combinations of optical switches 9 are feasible. Thus for 
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example, they can be also provided inside the light guides 8, 8' or between the light 
emission end 10, 1 1 of the light guides 8, 8' and the sensor 7. 

r0019] The optical switches 9 of each switching device 20 can be different. 

However, it it is , however, advantageous if the switches 9 of the switching device are 
similar. 

[0020] In the described embodiments^ the optical switches 9 are each controlled 

in the described manner in such a way that the light is guided by the light guides 8, 8' to 
the sensor 7 or the light flux is interrupted. Should the light flux be interrupted on only 
one light guide (FigrFigures 2 and 3), the determination of the brightness of the light 
source is carried out by addition and/or subtraction of the sensor signal when the optical 
switch 9 is switched on/off. On the contrary, if separate optical switches 9 are used on 
both the light guides 8, 8' (fi ^Figure 4), the brightness of both the light sources 4, 5 can 
be determined by an altemating toggle of the optical switches 9. 

[0021] The switching frequency and^ accordingly^ the evaluation frequency is 

adjusted to the application-ease. Thus^ in an EC mirror glass^ a switching frequency ef 

>greater than 5 Hz is a^practical in ord e r frequency range to be able to detect and evaluate 
a change in the ambience quickly enough. In principle, the upper limit of the switching 
frequency can be set randomly. A low frequency cycle time is sufficient for the 
application ease-in inner r e ar vi e wr earview mirrors. 

[0022] Fig. 6 illustrates basically the Referring to Figure 6. a voltage curve of the 

sensor 7 in case of incident light is shown . The upper curve 27 is decisiv e represents 
amplitudes for the ambient light, whereas t he lower curve 28 represents amplitudes for 
the glare light 4. In case of two sensors TU the sensor voltages would run in a comparable 
or similar m anner. 

[0023] Fi gFigure 7 basically illustrates the gradient of the sensor signal in case of 

a clocked sensor. Th e blac kA n upper line (bold, dashed) shows 30 represents the sensor 
signal? if the optical switch 9 in one cycle guides both the light sources 4, 5 to the sensor 
7 and if in the next cycle only one of the two light sources 4, 5 is guided to the sensor 7. 
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By taking the difference using the signal from the preceding cycle, the brightness of the 
individual light sources 4, 5 can be calculated. In case of a high clock speed, the error is 
small, if the fluctuations of the light source take place slowly in comparison to the clock 
speed. If, for example, in case of an even cycle^ the light of both the light sources 4, 5 is 
fed to the sensor 7 and in an odd cycle, only the light of the light source 4 is fed to the 
sensor, then the result is the brightness of the light source 5 according to the equation: 

[0024] even cycle - odd cycle = light source 5. 

[0025] In case of an LCD element; as an optical switch 9, it is possible to use 

reflective, transflective or transmissive LCD's LCDs per se. In the previously described 
embodiments illustrated in figrFigures 2 t ethrough 4, the use of transmissive LCD's LCDs 
is advantageous. However, reflective LCD's LCDs are also suitable for the switches. 

[0026] If a shutter is used as an optical switch 9, saidthe shutter advantageously 

consists of three layers, and filters which are rotated by 90°, which polarize the light and 
between which an LC mediimi is provided as a third filter. By the electrical control of the 
LC medium, the light can again be rotated by 0° to 90®. The shutter can thus allow the 
light to pass through or can block the light passage. Due to the polarization filter the 
maximum transmission is approximately 50%. 

[0027] The — fig rFigures 5a t ethrough 5c schematically illustrate different 
embodiments of an LCD element. The optical switch 9 in the form of an LCD element 
shown in figrFigure 5 is embodied as a transflective LCD element. The light 21 of a light 
source falls from the observer's side (indicated by an eye) on the LCD element. The 
arrow 22 indicates the reflected light directed against the observer. The light 23 of a rear 
Ught source falls on the other side of the LCD element. The reflected light is marked with 
the arrow 24. The LCD element 9 additionally has a reflector 25 on its rear side, 

[0028] Fig. 5b schematically illustrates a reflective LCD element. The light 21 

falling from the observer's side on this LCD element 9 is reflected toward the observer 
(arrow 22). 
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r0029] Fig. 5 finally schematically illustrates a transmissive LCD element 9. The 

light 23 falling firom the rear side on the LCD element passes through the LCD element 9 
and emerges again as the transmitted light 26 on the observer's side. 

[00301 Using the described arrangements the brightness of the ambient light and 

#ie glare fegh tlights 5 and 44^ respectively^ can be easily determined using only a single 
sensor 7 and thus an optimal darkening of the mirror glass 3 is achieved in an easy 
manner fi"om the point of view of design. 

[0031] The invention has been described in an illustrative manner. It is to be 

understood that the terminologv, which has been used, is intended to be in the nature of 
words of description rather than of limitation. 

[0032] Many modifications and variations of the invention are possible in light of 

the above teachings. Therefore, within the scope of the appended claims, the invention 
may be practiced other than as specifically described. 



